Regulation of fluoroquinolone uptake by human neutrophils: involvement of mitogen-activated protein kinase.
Although human neutrophils actively internalize fluoroquinolones, the precise uptake mechanism is not fully understood. In this study, we investigated the role of protein kinase C (PKC) and mitogen-activated protein kinase (MAPK) in fluoroquinolone uptake in neutrophils. Spontaneous grepafloxacin uptake was significantly enhanced by SB203580, a p38 MAPK inhibitor, in a dose-dependent manner, but not by PD98059, a specific inhibitor of the upstream kinase that activates p44/42 MAPK. Neither inhibitor affected spontaneous ciprofloxacin or ofloxacin uptake. Phorbol myristate acetate (PMA) treatment enhanced ciprofloxacin uptake, whereas it reduced grepafloxacin uptake. These effects by PMA were significantly inhibited by the pretreatment of neutrophils with GF109203X, a specific inhibitor of PKC. PMA had no effect on ofloxacin uptake. The PMA-induced enhancement of ciprofloxacin uptake was inhibited by PD98059, but not by SB203580. On the other hand, the PMA-induced reduction of grepafloxacin uptake was not inhibited by either MAPK inhibitor. Grepafloxacin, but not ciprofloxacin or ofloxacin, strongly phosphorylated p38 MAPK. This phosphorylation of p38 MAPK was not inhibited by GF109203X pretreatment. None of these three fluoroquinolones phosphorylated p44/42 MAPK. PMA phosphorylated both p38 and p44/42 MAPK. These findings indicate that grepafloxacin negatively regulates its uptake in neutrophils, and p38 MAPK activation is involved in this down-regulation of grepafloxacin uptake. Ciprofloxacin uptake is positively regulated by the activation of PKC, and p44/42 MAPK activation is involved in this up-regulation. Neither PKC, p38 nor p44/42 MAPK is involved in the regulation of ofloxacin uptake.